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(54) METHOD FOR PRODUCING SPORANGIUM OF BACILLUS POPILLIAE 

(57 ) Abstract : 

PROBLEM TO BE SOLVED: To provide an industrial method for producing a 
sporangium of Bacillus popilliae, capable of affording a large amount 
of sporangium of Bacillus popilliae containing a spore and a parasporal 
body by using an artificial medium not using insects of the family 
Scarabaeidae , to obtain an excellent controller for insects of the family 
Scarabaeidae , greatly damaging roots of lawn grass, agricultural and 
horticultural crops, trees, etc. , comprising the sporangium as an active 
ingredient and to provide a method for controlling insects of the family 
Scarabaeidae . 

SOLUTION: This method for producing the sporangium of Bacillus popilliae 
containing a spore and a parasporal body is characterized in that a 
bacterium belonging to Bacillus popilliae is cultured in a medium 
containing 0.01 wt . % to 0.5 wt . % of activated carbon. This controller 
against insects of the family Scarabaeidae comprises the sporangium as 
an active ingredient. The method for controlling insects of the family 
Scarabaeidae uses the sporangium . 
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5^ux ■ *e'jx(D^ScDSS!^;i 0 
0*1 ) 

i&*m<tm (%) = (h&^bs) / * 1 o o 

[»#« 3 ] «tt*lC**;h.4 A, =l -XSS^ 0 . 

o 1 M%iaT-cfc& c <t £ 4#«si: 1 XI* 2 

dlBKaB&^i*. 

5 ] =j # * A*>?4<om a*>< k^#* 

[IS#if7] 7tf»JK^h>. BSi 

B0>B£*£fc. 

AX • Ttfe'JX - -tr-^y^ (FERM P-1681 

So 

[IS*S 9 ] If *IS 1 - 8 (7>{5J*lj^ 1 OfCfHiSCDgiig 
[|f#Jl 1 O ] If^Xg 1 - 8 (Dffitlfr 1 Of-f2KCDS( 

mil £ a a s/»a*a>B6»*a. 

[fSWOBfflfclftlB] 
[000 1] 

xfzg-T^BcDAxSfiftTJOSSl^ckijia^ir/^^XTK 
^JM^-f <t * ■&t?/<^;ux • ?Ktf 'J x(7)flg^g<7)ffiia 

[0 0 0 2] 



[0003] /N'f;^ • ?Ktf UxicB-TiBtt. 
C*t6a*f*Ai/»Baa>«lAlc*±LT»Hb«l*B»i 
«»Mir3#*A5/»Ba*5Ef=B6L»*Ct 
fr*. ft^BB^ja#lz< t\=j***Ai/SBAO)JE»l^ 
/\*^;ux • 7Kt°'Jx|cJ1^4®$fiJfflLcfc5<hr4^ 

[0 0 0 4] /<^;ux - TKtfyxrcB-TSBoft 
LT I*. ^S^T*fc4=i*^Av/f4CD±#^ 
tt**BU^TB*itB*l*»^BSBB-r*»a35<«* 

[0005] flp*>. /\*^;ux • #tf 'Jx<7)j}S : Fg£:^;tf 
*Av^4mJ&<&&!fa(B#ft^ /< 
^;UX • ^t 0 Ux(7)flaT»^i@PWlrzi*^Avf4g^ 
(Dto&lzmftZitZfiK XttftjjE+fcaitircfey-aAL 

;ux -.7Keux«BBd^ «iAl=a*Mrt4 
[0 0 0 6] LfrLtttfg* C0)*a-ei*. zi#*A«> 

3W¥*>*rc#fc. 

[0007] c*ib(^=i^AvSIA(DM$ffl^^: 
t^AXJS46-c<Z)JSB*a <61T\ B*»»»BatD».s: 

tg#-ei*FOSTERI£ (J. W. Foster et a I. , 1950^. J. Bacte 
riol.59«.463-470H) . STE I NKRAUS (Ke i th H.Steinkra 
us, 1957^, J.Bacteriol.74«,625-632H) <7>W35W 
3i<. iSf*tSSr*(*, HAYNESI? (W. C. Haynes et aL.Jour 
nal of Bacteriology. June, 1966^, 91 #,No6 r 2270-2274 

fcBT-**LM*BS^Ba>=J**Av»B*(D«l*fc»-r 
4S^a^li0^IS*tirfc^-r. «feBB£Bl=tK«« 

[0 0 0 8] *B^» (USP No. 4824671) l*Ali£ife£ 
ffll^fc?ai*»BI=«fcy/^;ux ■ #fcf'jxi=:B-*-4»$ 
tSSLTl>4«"rrfe4o L^Lffbtt/cgaT-Blrga^li 
W4^)<. ^5X7K^;u7^-x>rii#^-tJ:-r. «j^i*rtr*^ 

■T4«*jaiRI*BL^ *fcfflBtAX»«^&»fcll&* 
B-er*«»*<fict>3Si^^«e-LrL^« («Btt$V 
a**!* 57H) o 

[0009] B^Btr*. l2lii^^^tS^EIcoiip<. sa 
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M£*r&o /^UX ■ ?Ktf y X<DAXtgtfe£m^;:iS§ 

[0010] ftot, «*a>x«iciB«stirL^ftAx 

7^*^£**WIS*B*I«P<* B&^cD^Xtejfe^ 

»r*»si»»i*Bi*±«5e**ifc. 

[0 0 1 1 ] 

?%mmt* ^Js*Aisnm&<D®<kzm^'r. axis 

^;ux - 7KeuxcDte^«$l#^/<^;ux • /Ktfyxjfe 
^B<7>xmw&g!&2fau ISflS^S^^iS^ctr^. 

[00 12] 

a*»Mft8*B6»ici*. /<^;ux • 7Ktfyxo)gaT-a>^ 
T?.ft<, fia^i:/^X^^;U7t?ir-r & ££t;H?-B*<& 

BBftMBBtttdc-rtBlc* M^BOKiftfc&SttJS 

[0 0 13] «*<D«#«fCj3L^Tt. /^UX-Ttfbf 
UX(DAXtgife-eOigS-e(i, B0>£«0>ai::Jft£Bg ! 

^>*0)»»ftI*AXJSt6lcaM!niLT^6«*<«6tu 

fc«cft&a>Sttft6>BttS«MBLTttB£frfete 
■7&/<7*#?Ji'#74&£*CB?S*<BJftd 

[0014] an*. *sew#&i*. /^ux • ,-tftfux 

a)AXtgife^CD;S14^(7)^ttlfij!)<0. 5lf%$g^§ 

fc. »T-B*»jft-r*a>i=4WttB«»*-e*B*L-c 



B*aWBBr=**r*cfc*JlBLfc. ^*$fi^ 
£ftTi*«BBfe*ttttfla>BlnBl*. »*6lc»L-cu^ 

0>Bdi»B«BB'r«B : FxaBT>BC!)BJlKaKttBft 
[0 0 1 5] *5£BJ3#*I*. ttSMBftStifcO. 611 

%J^±(DS11«*'&t;AxJSJft-e(D»B-ci*. B (*» 
^^*^^iS*t;8fi^FBa)4aBf*a«>x*tt<. => 

HI=AXJ»«4i|=y;ua-xt-B*w±##Lr^4 

[0016] ttor. tt««ft»ii«:SHtNtMt« 
AxJS*6-e<D/^;i/X • ?Ktf ux<z>i»B-c(*. fl&^<t/< 
^xtK^utKt* -r «t *#tsa^B35<+»fz»6Hr. M 

[0017] ^*L6^&*B^#6fiAxiSift*0!)Stt 
^S^B-rSBAlcWLrBAttt^Tr-SBS^fc/^x 

[0018] sn*. (i > • /-Key 

x|cB*-*B*S1S«0. 0 1 ii%-o. 511%^ 
^JM*7^fi jux ■ tfkf yxafl&^BftaiB 

[0019] (2) xci om^mitmv^tsiti. bs^ 
BB<D±B»afcy(Di($3&<o. i %ia±-e$>^c<t^ 

*$«a<b:-r^ (1) l=EBa>BB*at, 
[0 0 2 0] 

[an 

f&^Btei** (%) = (BS^BIS) / (±BR) * 1 0 o 

[0021] o) %i&*\z^*tiz>?)[,zi-*mmt>< 

O. O im&<H>VLTVtb%Zk$¥i»t?Z> (1) XI* 
(2) lcEB(D»aE75as£. (4) HS^/^XtK^U 

*ir-f t S#t;IIST-B*<=i#*Ai/»a)SAic»LT:« 
4ttS*t4ci*»tttt4 (1) - (3) (DfiMxrt* 
1 oizEBa>BB*at % 

[0 0 2 2] (5) □WAv^(DI4/i<K'!?#*^ 
:7-fT?fc4 (4) l=BB<DBa*at, (6) BBA«B 
fc* (1) - (5) (Dfir^l ofcEB(DBJft 

[002 3] (7) £2^ iKU^^h^ m 

•x+xWJ^Bltttcttjlttt* (6) d 



#882001 -149066 



RWiOSl&Jj&t. (8) /\>;ux • Ttft: uxirjif 3 

IA</<f;i/X'^e'JX'-t7?7 (FERM P-1 
6 8 18) T?fe3 ( 1 ) - (7) CDR*^ 1 OI'IBISCD 

[00 2 4] ( 9 ) ±120) ( 1 ) - ( 8 ) (DfBItL^x 1 o 
[00 2 5] (10) ±150) ( 1 ) - ( 8 ) (ZXpI*!,^ 1 

[0 0 2 6] 

t° 'Jxfcg-f £®<t:(;j: % /<^;uxS7Keuxa (Bacill 
us popilliae) Clt^Itfc^o /^JU^Jg/Kfcf U x 

ao)3aB^wt4H(*. /\-vx^x ■ 7ii7)i • 

■ x^ — 5*-< -x-f ^ • /^f'JtPv- (Bargeys Ma 
nual of Determinative Baceriology) \z£til£^ jf^gg 
#jf£St(*:l£a<1 . 3-5. 2//m. *lrf><0. 5-0. 
8 umO)V=, AP£t±*?S. £W;E£l*2 0-3 5°CT*J!& 

[0 0 2 7] /<x;UXjg7tffcf'jxg (Bacillus pop illt 
ae) |::flW4Blci* % /<f;i/X ■ ;Ktf' Jx - -trvST^** 
(Bacillus popilliae semadara) (¥/£ 1 0^5^ 2 

FERM P-168 18i:LtSS$*i 
TL^) % /<?;u* - TKt'Ux • fa (Bacillus 

popilliae dutky) (American Type Culture Col lecti 
on No. 1 4 7 0 6, UTFA T CC 1 4 7 0 6 
-?) > /^^UX • /Ktf'jx - >c pp>+h (Baci I luspopi 
lliae melolontha)*A<*lf €>ti4o 

[0 0 2 8] JslTl3**Mlc,k«/^;ux • tftfUxflS 

[0029] -Mlz|fe£«a)AffttiM*ftricttttit 
x;ux - tftfgxizB-f y;m-xn<D»3a* 

*i=***iftyjm-xai«tto. oiii%»Ti=t 

[0030] tsmzmi*$>&mffit Lxittf 



0. 2 51196-1. 5Mg%0)i5ffl-e$>£o ^Ht>CD 

[003 1 ] tsmzmi*z>')>&mkLT\t. <j>»* 
huoAifa)iiia^t#5c c*i6a>»«c* 

0. 0 5il%-1. OiI%(Dffiit^^^Ci:^S 

>isu±m<D&mm<D}&mi*o. sm%-5. oit 
%*#*l<i*i. oma%-3. oii%T$»i) 0 

[003 2] »i6*lCtt}Stt«^ayiPStl*A<. *&AQ£ 

S1i8W<»*Li\, Jt*fe4>a>»1£MtiUEfi. *^M0)i 
54Stto-o , cfty, o. oisft%-o. 511% 
T?**!Mf*<fc4o Htt4>0)S1tHUtfo. o 1 It 

[0 0 3 3] Stt«0)aJll*5St Lri*«MTOO)*ift+ 

d^c^A<£K-CA«. tSS;SJSli2 5°c-3 5°c. » 
^L<li2 7°c-3 0°CT?fe* 0 **ftM(*S*aSlc 
J:oT*S5^ 2 7°C-3 0 o C0)ig£-C:iiSl 0-1 

[0 0 3 4] fMM*T8L Nmtfr&IHFStlM'rft 

l-fe^-i^b, *fe*lM*U:/lftWVtt. Tris-HCI* 

[0 0 3 5] 0. 6SJ|%l2Lta)SttMt«M-r«tt* 

jux ■ 7Keuxa>M?stt)i^»&*tr. a 
a*i*. a*o. 0 5ii%*^fei» o 

[0 0 3 6] 

[an 

IS^Wk* (%) = (ttFMt) / (in) x i o o 

[0 0 3 7] CftlCfctLT. *^B^0/\'f;UX • #e»J 

xa)iBT»a)iia»a5ic < ku»6tL«is^aitttt % 

[0 0 3 8] W»Lfc«i*&tflia^** % **1&£«SI 
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z>'£tommo>mM#L a** mm^mof&^tm^Lx 

[0 0 3 9] *&0)<D/t?JUX • tffcfyxt&BS^-B** 

H^ m 34 m 3'< (Anomala cuprea) % ■fe'T^^zatf* (Bl 
itopertha oriental is) % ***zxH^ (Popillia japo 
nica) . OXf (phyl lopertha diversa ) „ 

ft-fP3W (Adoretus tenuimaculatus) . t > 13 
(Anomala rufocuprea) LT\ L*"3**l4»S*l 

[O O 4 O] 

[ o o 4 1 ] (mmm i > (tttbasiif) 

3 0 0ml S»0) = fl^^Xzi2*^4x-e4xfZ^B*1 
OOmlJAtl, H'J^hl/O. 511% (DI FCO 

a») . -f— x hx^x h 1 . 5ii% 

*f KttS!) . 'J>B*Iz*'JWo. 3«a% (Si* 
MSRttStta) > *X2. 0M% (fnjfeftXtlBtt 
») *^tt3L;1^L/io CHb^M^^t 

[0 0 4 2] «ttAl^n%MK1l84#ttil»^91£tt£. 

Afc. -ta>«12 1°C, 2 0#tf>*— U— 

#tfUx - fah^r (ATCC 1 47 0 6) 
[0 0 4 3] (FERM P-16818) 

iCcfcytfSJL 1 x 1 o^fixm I £3&&<fc5lcBSILx 



7^<>fi-?|CO. 5m I fty % t— k^q^ict 
7 0°C, 2 0#<DjpJ»flJBaL f(D5t,0)5 O // I £_t 
BrBBLfc¥t6JS»l=B*Lfc. 
[0 0 4 4] h*t*iiattttB«#*ttri^fcB«: 

h>0. 5fiS%. KttB-f— * hx^x 

£ h i . 5M%, ftjftNftttBMkU U 

1I%S»LT1 2 1 °CT*2 0#<D«BfflBLfc5fc{* 
tS*fe^ffll^-C. 3O°C0)'1'^a/<»^rtl:t1 20r 

o. imi *»iBwi3*^tgt6ir^fliLfco ia±a>ai* 

*je*L/=3p«»»* 3 0°COM >+i/<- £|*ICT 1 
4 BfeltSSLfCo 

[0 0 4 5] i§#&T&. ^*-Ui:ifcBWlcSiH*2 
m I S»ttLT*±Lfc:3QX— £BB*tS"fcgL ■{* 

■yaiSiPBBL &tf±Btt$B«ftfrcfc«Ktttttt!c,fc 
yft;l«U aijc*yBS-?B<b**jmiL/=. SilcHz 

[0 0 4 6] 
[5C1] 

te+mitm (%) = (8s^b») / x 1 o o 

[0047] SttBSttlBS^O. 1 SS%(D*§£f::*# 

^^-tv^^»(DteTS<DMfifta¥S$Ei2ic^-r 0 

00[c**j££tty~--<7)2j^— f^^y^^vi-^XC 
-003*ft«LT»IBLfc («* : x 3 8 0 O) . 

i -?<nm*t 1 oa>/<^x#K^;M«-r-f 

[0 0 4 8] a2lr-r : zL h*tt$m*fcJ|*<DKKttJII 

s-^Lfco B«icgf±»aioas3&<p. iss%<7)it^ 

lc^LNT(7)^fl& : 7 L B^fieLfc 0 »1 Ic-fev Settled: 

[0 0 4 9] 
[Si] 



[00 5 0] 





0% 


0. 1% 


1. 0% 




0% 


4. 8% 


0% 






0% 


0. 1% 


I. 0% 




0% 


3. 1% 


0% 
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[0051] (mmm 2 > tttt^aattaioattsfT 
*SA<Drt»saMiiL. *c(=n%ttKttattat»$»i£ 

fit** aaftK O. 0 511%, O. 111%, 0. 2 
511%, O. 511%, 1- 011%, 2. 011% 
#t;*5l=B«Lfc. ^£>&12 1°C, 2 0^t~h 

* U-"?««*m**tfi« 1 fcBtti::TO«tt*ttJ« L 

tZo 

[0052] t-iv^mt&mm 1 icjsnrsitaaio 

ISO. lll%(::TJ&*LSmLfcl»^B*AfcBtt 

1 05<i/ m I ir*4J:5lcIJiaiLfco ffljiSSi^^ 
>fa-^CO. 5m Ifty. t-h^P7 ; ^|:T7 0 
°C, 2O^0)Al»ai^ 5 0ji I *fl*y±KT?HSL 

* flier 1 4B"nn*»Lfc. 

[0 0 5 3] tgg*!7&, S/*-WCjMttlC««*2 

*a>stt«a*±a^Bfc*(DB«*«-r. $si6iiss^ 

Bft* (%) ttMfMM*aai±Ma£ (11%) 
*«"f. SttMiUEtfO. 5ia%JUTrfi»fcflfry-B 

[0054] (xt&fl3) is»+(D^u=i— xaa*<» 

A<0. 1ll%ift4J:3i:|IIBLf:ttf)i:, S»AI: 
^;ua-xa£*<o. 211%. Sttftaittfo. il 

T, *#L-f*i¥***P. WHMfcQfclM") . 
[0 0 5 5] *fcJ§*6A<Dfi6»+CDhU^h>2fc^-f — 

ttKsMWo. i«a%fctt4*3i::BBLTO*fMl 
Lfc (BIT, TOSWbRi:!**-) o 



[00 5 6] MKttttJifctfSD I FCOa«hU3fh> 
1. 011%, t* 1 /^ Ka8>f-x hX^7^ h7^ h 

0. 611%, fD*i«*tttti#ay>B**-*y^A 
o. 311%, ftjfcMKttB.WMSe 1 . 511%, n 

ft*maB»«*tt^>^>i. 011%, fo^mss! 

»BSOi,3-xo. 1 11%, IDttttXfltttt??* h 
-xo. 1 nftHtHM!/a-9 p-x o . 
111%, fD*«BB»«v;uh-^o. 111%, n 
**fi»«»a"7W-xo. 1 Bl%, fUfettXBtta 
t'Jy>0. 1 11%£ Lrn%NX1±BWa03K3tt 
KSO. 6ll%tLfc¥fi»» (¥S»*st»t) 

[0057] -ttLP,JS*+a)y;ua— xaa*]tttf 4' 
fc»icJS*rt»A*(z**H4y;u=j-xa**/lJSL 
feo is*Aja»A^*^£i»L^fc»»$BML. *-y 

■ 7>yWAtt(DF*^ h«ffllvtBa»lcJ:y 
XjSJSli 38mg/l (O. 00 3 811%) tfco 

[005 8] i^±ircfcy«.^«[jSife4>(Dy;uzi-xas 

li, P*<0. 0 O 3 811%, JMSttttQjb* 

0. 211%, TOJ8*feRA<0. 007 611%, ¥t5 

tettistfo. ill%rfc£ 0 f», TOJSttRKoi^r 

5<z>r, SSt-6y;ni-7«aiig*n^;i/a-xlJt 
[0059] ±iEa>4a«<DTOBi=r/^ux • tffcf 

1fcH»rfc*. *fc»*«1 iH««)*aicJ:y % BS 
TB1b***ULfe. a3lcJS*ft*<D^U=i-xaffii: 

Ba-^aft*^*^. y;u3— xaso. o 1 n%iu 

[0060] 
[*3] 





TO 


to 


TO 


TO 




0.0038 


0.1 


0.0076 


0.1 


(**%) 


0.1 


0.1 


0.1 


0.6 




6.80 


0 


0.04 


0 



C006 1] (£lfeff|4) *JKH®aftt£jfr=J:i'jft& 
Og^JAtifc. -t<D5*<0 5ill=l*. BS^&j8(A<l 



x 1 0«a/*v^4<f4*3»^SPI*lk#Lfc. tkft 
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[0062] ayo>5ffliia> hn- j\,t it, u&?-s 

4 0BIIMWU ?tt:®#ft&f8'<Z>tmz-Ktzi*toiz 

[oo 6 3] a4fc-b-7 5r^ 3 #*ic»-ri)gaitn» 



0>«jSub<$E£:U 5Et:L*:«l*5sB<7>l*k 2M*<{*|*|:: 

[0 0 6 4] 
[14] 









1001 


2001 


30 as 




0 


0 


0 




4 0% 


8 0% 


10 0% 



[0065] (mmms) mmm* tmmzLxmmL 
otnttmz* y l f:fi«o.K«> *r* m \z 



[O 0 6 6] 
[^5] 









1001 


2O0S 


3001 




0 


0 


0 




0 


3 3% 


6 7% 



[0 0 6 7] 

Affile * § ^ Avf^g&OgftfcRJj 

[■BeflWttKM 



[0 1] BS^-t/^Xz-tf^^ir-f ££^<Lv<^.iux 

• * t? >j x ofa+moma® v & z> . ■ 



[Hi 1 



2~3/i 




* ft* 



( 8 ) 
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(51) Int. CI. 7 !8S»1S5^ FI f-73-4* (#;%) 

//(C1 2N 1/20 (C12N 1/20 

C 1 2 R 1:07) C12R 1:07) 



(72) 
(72) 
(72) 



mm 

* m<&i£% rfr**^ 2 -23- 9 
K« ft 

^3!®gJi:gPBI;RBr±rfr*§256- 3 
««Jll SS 

^m»^ilTi^lZ«*l^W486- E -503 



(72)^b^# ea* mm 

^m^mttimmmwim: 6-11-12 
(72) ma\ t*,* 

^mm^n*im%zi8i&5-i6- 1 -501 

F2-A(#;£) 4B065 AA15X BB02 BB15 BB23 

BB26 BB29 BC13 BC41 CA48 
CA60 

4H011 AC01 BB21 DC11 



